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Gasoline is perhaps one ofthe most familar substances
to people in industrialized societies. Gasoline is refined
from petroleum and marketed to millions of consumers
whose mobile lifestyle depends on it. Thousands of
workers at oil refineries and service stations, millions of
consumers at self-service stations, and millions ofowners
ofmachines powered bytwo-stroke engines create ahigh
potential forhuman exposure togasoline, its constituents,
and itsbyproducts. Public recognition ofthispotential for
human exposure has, in turn, prompted concern aboutthe
health effects associatedwithgasoline. Reauthorization of
the U.S. Clean AirAct has mandated use ofreformulated
fuels containing oxygenates, onlyrecentlyintroduced into
widespread use.
The International Symposium on the Health Effects of
Gasoline was devoted to answering the question: What is
the evidence for the adverse health effects of gasoline?
Major scientific progress has occurred in this area over
the last decade and has come about largely as a result of
research recommendations made at a 1983 workshop held
inBoston. Theconferencewas sponsored cooperativelyby
the petroleum and automotive industries, government
agencies, and private research institutions from the
United States, England, Japan, and Sweden. Ittookplace
November 5-8, 1991, in Miami, Florida, with over 210
participantsfrom12differentcountries.Amongthemwere
experts in the fields oftoxicology, epidemiology, exposure
assessment, andriskassessment. Industry, academic, and
research institutions, and Federal and state regulatory
agencies were all represented.
The objectives ofthe symposium were threefold: a) to
presentthebestandthelatestscientificinformation onthe
healtheffectsofgasoline, b)toprovide aforumfordiscuss-
ingand critiquingthe datapresented, andc) to encourage
senior scientists to express general conclusions about the
information presented.Arelatedfocuswas topromotethe
use ofthebestscienceinforthcomingregulatorydecisions
aimed at protecting the health ofthe public and exposed
workers. To achieve these goals, scientists presented
results of their studies and participated in panel discus-
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sions aimed at furthering our understanding ofthe facts
and the key issues.
The symposiumwas innovative in several respects. The
noncancer end points of toxicity, so often neglected in
discussions of health effects, were considered in detail.
Newresults from four major epidemiologic studies on the
carcinogenicpotential ofgasolinewerereported andthor-
oughly discussed. The experimental animal evidence for
the carcinogenicity of gasoline was reviewed. Significant
data describing the mechanisms underlying the effects
observed in rodents and their potential relevance to
humanswere discussed. Theremainderofthe symposium
was devoted to presentations of sophisticated exposure
assessments and risk characterization efforts necessary
for quantitatively estimating gasoline's potential to cause
the described health effects in exposed populations.
A wide range of scientific data was presented with
reference tounburned motorgasoline, including exposure
assessments, epidemiology and animal toxicity studies,
mechanistic studies, and risk characterization efforts.
Health effects dataalsowerepresented forseveral oxyge-
nates (methyl tertiary butyl ether, ethyl tertiary butyl
ether, methanol, and ethanol) that may be used in future
reformulated gasolines as required by the U.S. Clean Air
Act amendments of 1990. Finally, the health effects of
formaldehyde,benzene, andbutadienewereconsidered, as
humans are potentially exposed to these substances from
unburned gasoline or exhaust emissions. Other exhaust
emissions, othergasolineadditives, andgasolineproduced
from coal and shale oil were not addressed.
The following 24 papers present and discuss the key
findings ofthesymposium. Includedareliteraturereviews
summarizing what is known about the acute toxicity,
neurotoxicity, anddevelopmentalandreproductivetoxicity
ofgasoline and its biologically active components, as well
as reports ofscientific studies currently in progress. Two
panel discussions and four commentaries summarize the
state of the knowledge presented and suggest areas for
furtherresearch.Thebodyofinformationthatfollowshas
not been presented previously or aggregated in a similar
manner. Significantnewinformation ispresentedthathas
beengeneratedduringthelastfiveyears.Thisnewbodyof
information warrantsincorporation intorisk assessments
ofmotor fuels.